Aims This paper aimed to calculate the annual cost for heart failure (HF) patients in Lebanon.
Introduction
The economic burden of heart failure (HF) continues to impose a staggering challenge to all segments of the healthcare system. This challenge is particularly prominent for the acute care facilities in the era of tightening budgets, diminishing reimbursements, quality of care mandates, government regulation and an aging population. 1 HF represents approximately 7% of the total burden of all cardiovascular diseases in the USA. 2 In 2012, HF costs in the USA exceeded $31 billion. 3 This includes the cost of healthcare services, medications and lost productivity. 4 HF is the primary diagnosis in more than 1 million hospitalizations annually in the USA. [4] [5] [6] [7] [8] [9] [10] The average length of stay is 6.3 days, and the 6 months readmission rate is roughly 50%. 11 The average cost for each HF hospitalization in the USA is $12 000. 12 Although a large number of studies were published on the cost of HF worldwide, data are still lacking in Lebanon, the Middle East and North Africa (MENA) region. The healthcare system in Lebanon is different from the USA system. The hospitalization care is provided by several sectors including public and private sectors. The public sector is the main contributor to the inpatient care. This includes the Ministry of Public Health (MOPH), the National Social Security Fund (NSSF), the Cooperative State Employees (COOP) and the military sectors. 13 However, the outpatient care is paid cash by the majority of patients. The public sector does not provide outpatient care. Based on US data, we can extrapolate the annual cost of HF care in Lebanon. Nevertheless, this may not be an accurate estimate due to differences in healthcare cost, government regulations and patients' characteristics. The population in the USA is 313 million 14 with a total direct cost of $21 billion for HF patients. 3 The Lebanese population is 4.0 million; estimating the total direct cost of HF care in Lebanon based on the USA statistics will result in $268 million annually. However, this extrapolated number is not an accurate figure. Thus, this study will calculate the actual annual direct cost of HF care in Lebanon by including inpatient and outpatient care.
Study design

Study design and population
It is a cross-sectional study that collected data from the inpatient and outpatient healthcare systems during the year of 2012. Data were collected after gaining approval from the Institutional Review Board at Rafik Hariri University Hospital (RHUH). Patients were included if they had primary or secondary diagnoses of HF with ICD 10 code I-50, were ≥18 years of age and signed written informed consent. Patients were excluded if they had unclear diagnosis of HF or refused to sign the consent form. There were two sets of data collected. The demographic data set was used to describe the characteristics of patient with HF and the economic data set was used to describe the annual outpatient and inpatient cost. The inpatient cost was retrieved from the private and the public sector. However, the outpatient cost was estimated by a survey performed in all regions of Lebanon in 2012.
Demographic data set
Data were collected using a registry at RHUH that enrolled all consecutive patients admitted with acute HF decompensation in the year 2012. RHUH is the largest public hospital with academic affiliation with four medical schools. RHUH services a large sector of the Lebanese population including public and private sectors. The registry data were used to describe the baseline demographic characteristics of patients with HF and the sub-distribution of cost for inpatients services as coronary care unit, pharmacy, laboratory, investigations, procedures and attending fees.
Economic data set
Inpatient heart failure cost All patients hospitalized for HF in 2012 in Lebanon with an ICD 10 code I-50 were included in our study. Data were retrieved from all public and private sectors. The public sectors included the MOPH, NSSF, COOP and the military sectors. The private sectors included all private insurances.
Outpatient heart failure cost
The outpatient care is paid cash by patients. Thus, data were collected by a survey that was completed by medical students trained to carry out face-to-face interviews with eligible patients with the diagnosis of HF and their physicians. Data were taken from physicians' clinics and community pharmacies all over Lebanon. There were 85 students distributed in Beirut, Beirut suburbs, South Lebanon, North Lebanon, Mount Lebanon and Bekaa valley. Data included the cost of HF medications, HF-related investigation and HF-related clinic visits. In addition, information about age, gender, area of residence, frequency of physicians' visit, frequency of HF investigations and the number of hospitalizations per year were collected. The survey was used to estimate the average cost of outpatient HF care per patient per year. The total outpatient HF care was calculated by multiplying the average outpatient cost per patient by the total number of patients suffering from HF.
Statistical analysis
Data were entered into a Microsoft Excel sheet, which was transferred into the Statistical Package for Social Sciences (SPSS), version 21, which was then used for data management and analyses. Categorical variables were presented as number and percentage, whereas continuous variables were presented by mean and standard deviation or range. All data processing was carried out at the biostatistics unit at the American University of Beirut.
Results
The baseline characteristics of patients with HF admitted to RHUH during 2012 are shown in Table 1 . The registry included 151 patients. The mean age was 65 years, the majority of patients were male (62%), the main cause of HF was ischaemic heart disease (71%), the prevalence of diabetes was 40%, the average length of stay was 11 days, and the 6 months readmission rate was 57.5% ( Table 1) .
Inpatients healthcare distribution
The healthcare system in Lebanon is primarily provided by the public sector, which contributes to 91% of the total healthcare budget. The private sector is provided by small private insurances that contribute only 9% of the healthcare budget. The main contributors to the public sectors are the MOPH and NSSF, which constituted 68% of the public healthcare system. Several other governmental healthcare funds contribute 32% of the remaining budget ( Figure 1 ).
The economy of heart failure in Lebanon Heart failure hospitalizations
The prevalence of HF in Lebanon in 2012 was 1.8% (72 000 patients). The total number of patients hospitalized for HF during 2012 was 11 324 patients (16% of total HF patients). The total number hospitalized at the expense of MOPH was 3652 patients, which constitutes 36% of the total HF hospitalizations in Lebanon. The remaining patients were hospitalized at the expense of NSSF (2831 patients), COOP (1472 patients), army (1472 patients) and mutual funds (453 patients). The total number of HF hospitalizations at the expense of the private sector was 1444 patients ( Table 2) .
Inpatient heart failure cost
The cost for HF hospitalizations paid by the public sector was $34 657 479, which was subdivided into $13 862 992 by MOPH, $9 704 094 by NSSF and $11 090 393 by other public sectors. The cost paid by the private sector was $3 424 056. The total cost for hospitalization paid by the private and the public sectors in 2012 was $38 081 535 ( Table 2) .
The average cost of each hospitalization per patient was $3769. The distribution of costs among inpatients were 49% for the coronary care unit, 14% for the laboratory investigations, 12% for the radiology, 10% for the pharmacy, 7% for the attending fees, 5% for the procedures and 3% for others ( Figure 2 ).
Outpatient heart failure cost Data were collected for 600 patients and analyzed for 519 patients. Data for 81 patients were excluded due to inaccurate diagnosis of HF or incomplete information. The average cost for outpatient care was $911 per patient per year. The total cost for outpatient HF care in 2012 was $65 592 000. The total cost was subdivided into medication cost (72%), investigations (15%) and clinic visit (13%). Patients tend to see their physicians 2.6 times per year and perform twice per year investigations for HF care ( Table 3) . Total cost for heart failure care
The total direct cost for HF care in 2012 including inpatient and outpatient care was $103 673 535. The total calculated cost was almost one third of the extrapolated cost based on USA statistics ($103 673 535 vs $268 370 607, respectively) ( Table 4) .
Discussion
Lebanon is located in the Middle East where data on HF in the MENA region are scarce. Data mainly originate from single-center studies, with limited sample size. A retrospective study of 155 non-valvular HF patients in Egypt 15 and a registry of 1164 patients with HF from Oman 16 reported only demographic information about patients with HF. There were no economic data reported. The Heart Function Assessment Registry Trial in Saudi Arabia (HEARTS) was the first multicenter registry in Saudi Arabia. This study provided a reasonable profile of the clinical care of consecutive patients managed in major tertiary care hospitals in three of the five main geographic areas in Kingdom of Saudi Arabia. 17 However, cost and economic data were not reported. Thus, our paper is the first of its kind to report economic data on patients with HF in our region.
The demographic characteristics of our patients with HF were comparable with the USA patients. The average age of HF patients in Lebanon was 65 years, which is comparable with the USA patients. The cause of HF is mainly ischaemic in nature similar to the USA patients. Some of the risk factors for coronary artery disease are comparable. However, the prevalence of diabetes in patients with HF in the USA is 19% 18 in comparison with 40% in Lebanon. The high incidence of diabetes in our region was also noted in previous studies done in this region. The prevalence of diabetes in Saudi Arabia in patients with acute HF was 60.7% in the HEARTS study. 17 Hospitalization for HF in Lebanon was noted to be at 16%, which was comparable with US hospitalization (16%). However, extrapolating economic data for our region based on the USA data is not an accurate method. The average cost of hospitalization for HF patients based on the USA data is $12 000. However, the actual average cost in Lebanon was calculated at $3769. Even though the average length of stay in Lebanon was 11 days as compared with 6.3 days in the USA, still our cost remains lower. This is related to a much lower cost of hospitalization care and investigations. The main cause of extended length of stay in Lebanon is probably related to administrative issues. The majority of investigational work on each patient requires a pre-approval from a third-party payer, which can take up to 2 days. However, investigations in the USA are carried out ad-hoc without the need for prior approvals.
The total cost for HF in the USA in 2012 was $31 billion for a population of 313 million individuals. 18 The direct cost in the USA is $21 billion. Extrapolating these numbers to the 4.0 million Lebanese individuals will result in a total direct cost of $268 million for the HF care in Lebanon. However, our study showed that the total direct cost was calculated Figure 2 Distribution of heart failure cost for inpatients by different categories. Almost about half of the cost of hospitalizations was spent in the Coronary Care Unit. The others were distributed on laboratory fees, imaging, drugs, procedures and attending fees. The economy of heart failure in Lebanon at $104 million, which is almost one third of the extrapolated number. This reflects that extrapolation of data is not an accurate method to estimate the cost and demographic information on patients in our region. Each region has its own demographic and economic characteristics. Studies carried out in each region are essential for governmental planning. This will help to understand the real economic burden of each disease. Local and regional studies are essential to improve care and cut cost on the healthcare economy in our region.
Limitations
Like any other observational study, our study is subject to a number of limitations. We mainly relied for the inpatient cost on claims paid for by the government or third-party payers. This is subject to coding errors and other administrative or clinical errors. Moreover, we had to estimate the outpatient cost based on a survey of 600 patients with HF. This may not represent the total actual outpatient cost. However, the distribution of the sample size by region was well represented to the distribution of the Lebanese population. In addition, this is the best estimate for outpatient care because there are no data collected by the government on the outpatient services, as it is cash paid by patients. We also assumed that the patient characteristics at RHUH are similar to profiles of patients in other centers. However, RHUH is the largest university medical center that admits all categories of patients from the public and private sectors. Thus, the patient population may be as close as possible to the true Lebanese population. Moreover, the comparison of cost in the USA has multiple limitations due to the differences of healthcare systems. Despite these limitations, we believe that this study adds significantly needed information to the literature given the rapidly rising healthcare cost in the region and the scarcity of data in the MENA region.
Conclusion
The actual direct total cost of HF care in Lebanon is $104 million, which is much less than the extrapolated data from the USA statistics. Thus, estimating the cost of healthcare in our region should be based on studies in each country and not extrapolated from US data.
